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ABSTRACT : A large number of pesticides, insecticides, fertilizers etc. are widely used to protect the
crops as well as stored gains but use of these chemicals may cause toxic effect in the body of consumers as
well as non - target organisms. Profenofos is one of the organophosphate pesticides widely used on a variety
of crops. It has adverse effect on many organs, immune system, haematological system etc. High doses of
profenofos induced tissue vacuolization and haemorrhage while swelling of Bowmen’s capsules and tubular
degeneration in the kidney were well reported. Various reports are also available about the genotoxicity of
profenofos (U.S. EPA, 1997; El-Bendary et al., 2010; Bhinder and Chaudhary, 2013). The present study
aims to assess the extent of long term genotoxic effect of profenofos at three different concentrations and
durations. The extent of damages was assessed through the study of chromosomal aberrations in mice.
When profenofos administered orally daily to Swiss albino mice for 30, 60 and 90 days at three different
concentrations (lower, mild and higher), both structural and mitotic disruptive type of abnormalities were
found in all the variants. However, mitotic disruptive changes were more pronounced than structural abnor-
malities in mice. The higher concentration of profenofos induced maximum abnormalities in comparison to
mild and lower dose in 90 days, whereas minimum chromosomal abnormalities was observed in 30 and 60
days. This result shows that genotoxic effect of profenofos has been duration and dose dependent.
Key Words : Swiss Albino mice (Mus musculus), profenofos, genotoxicity, pesticide, chromosomal abnor-
malities.
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Pesticides are chemical substances which has im-
portant role in modern agriculture. Despite cause envi-
ronmental pollution, pesticide has serious health prob-
lems killing 250000 – 350000 people each year
(Jeyaratnam, 1990; Gunnell, 2007). Organophosphate
pesticide which has been classified as Toxicity class II
by WHO. Pesticides has great potential in protecting
the crop from seedling to harvest stage and even dur-
ing storage of grains. Whenever pesticides are sprayed
over the plant parts (root, stem, leaves, flowers and
fruits) they are absorbed effectively from the external
surfaces (Matsumura, 1970). The pesticide residues
most often persist for longer period of time inside the
plant (Gupta et al., 1977; Yadav and Srivastava, 1982).
When non-targeted organisms such as man, birds, ani-
mals are consume the leaves, fruits or grains of the
plant, the pesticide residues enter into their body
through the diet (Grlic, 1988). Like other organophos-
phate, the profenofos mechanism of action is via the
inhibition of acetylcholinesterase enzyme which
catalyse the breakdown of acetylcholine that function
as neuro-transmitters. Hence, profenofos inhibit the
function of neurotransmitters and prevent the neu-
rotransmission process. Therefore, profenofos has first
effect on the nervous system in animals as well as hu-

man (Gupta et al., 2001). The rapidity of inhibition of
acetylcholinesterase enzyme by profenofos is depends on
the dose of profenofos (Mishra et al., 2015). Some other
organs like brain, kidney, liver, muscles, pancreas, im-
mune system, reproductive system and urinary system
are also adversely affected by profenofos (Akhgari et al.,
2003; Gupta, 2006; Mansour et al., 2009; Shrutilekha et
al., 2014). Profenofos pesticides have been widely stud-
ied for their ability to induce damage to DNA in vivo
and in vitro systems and have also genotoxic, alkylating
and clastogenic properties (Mehta et al., 2008; Ojha and
Srivastava, 2014). It is reported to cause chromosomal
aberration, micronuclei formation and sister chromatid
exchange in the bone marrow of the mice (Das et al.,
2006). The effect of various concentrations of the pesti-
cides on the chromosomes of mitotically dividing bone
morrow cells were studied to search out a threshold dose
level.

The dose and time dependant effect of organophos-
phate pesticide have also been studied in mammals. The
genotoxicity of pesticide has been found to be both dura-
tion and dose dependent (Mitra and VG, 2016; Jayashree
et al., 1994). Hence, the present study is aimed to study
the long term genotoxic effect of profenofos in mice at
three different concentrations (low, mild and high) and
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durations (30, 60, 90 days).

Materials and Methods
Chemicals

Commercially available Profenofos, [O-(4-bromo-
2-chlorophenyl) O-ethyl S-propyl phosphorothioate]
(50% E.C, trade name: “Carina”, PI Industries Ltd.)
was purchased from the local market, Bhagalpur
(Bihar).

Animals
Four to five week old healthy Swiss Albino mice

(Mus musculus) were obtained from the laboratory in-
bred stock and maintained in the animal house of the
P.G. Department of Zoology, T.M.B.U., Bhagalpur and
kept under the standard laboratory condition. The ani-
mals were fed on food grains and tap water. Treatment
and protocols employed in this study were done after
proper approval of the Institutional Head and Depart-
mental Research Committee.

Treatment
Both sexes of mice were put into four groups and

subjected to various treatments at three different con-
centrations (Table-1). The first group was taken as con-
trol, second group treated with lower dose (0.5 mg/ml),
third group with mild dose (1 mg/ml) and fourth one
with higher dose (2 mg/ml). The lower dose was the
half of the mild dose and higher dose was double of the
mild dose. The lethal dose of profenofos was 25 mg/kg/
b.w. (Kumar et al., 2011).
Slide preparation

After 30, 60 and 90 days, of treatment animals
were sacrificed by cervical dislocation and slides of mi-
totic metaphase chromosome were prepared from bone
marrow cells of the mice by colchicine-hypotonic-
acetoalcohal-flame-drying-giemsa staining technique.
(Preston et al., 1987).
Slide screening

300 well spread mitotic metaphase plates were
screened under the microscope for the study of struc-
tural and mitotic disruptive abnormalities in each vari-

ants.  Student t-test was applied for the data calculation.

Results and Discussion
Both structural and mitotic disruptive types of ab-

normalities were found in all the variants at different
duration and different concentration of profenofos. The
percentage of total chromosomal abnormalities for 30,
60 and 90 days at different concentration (lower, mild
and higher) were significantly higher than control
(Table-2). In 30 days of treatment duration, the percent-
age of total abnormalities was found to be 12.3 + 1.89
at lower concentration, 15.6 + 2.09 at mild concentra-
tion and 24 +2.59 at higher concentration, which is sig-
nificantly higher than control 5.3 + 1.29.

In 60 days of treatment, the percentage of total ab-
normalities was found to be 30 +2.64 at lower concen-
tration, 39.6 + 2.82 at mild concentration and 44 + 2.86
at higher concentration which is also significantly
higher than control and 30 days treatment of different
concentration of profenofos.

In 90 days of treatment, the percentage of total ab-
normalities was found to be 34 + 2.73 at lower concen-
tration, 42 + 2.84 at mild concentration and 52.6 +2.88
at higher concentration than control 5.3 +1.29 as well
as 30 and 60 days treatment of different concentration
of  profenofos.

Among both types of abnormalities, mitosis disrup-
tive was more frequency than structural abnormalities
in all variants. The acentric fragments, breaks, meta-
centric chromosome, gap and ring were more common
in structural type abnormalities and polyploidy, hypop-
loidy, stickiness and clumping were found in mitosis
disruptive type of abnormality. Therefore, from the
aforesaid study it can be concluded that exposure of
profenofos was dose and duration dependent in mice.

 The toxicity of organophosphate depends on their
chemical structure, metabolism in target organism, con-
centration, mode of application etc. in animals as well
as human (Grlic et al., 1988). It was also reported that
profenofos induced free radical and oxidative tissue
damage in animal and human (Bagchi et al., 1995). In

Table-1 : Summary of the treatment protocol.

S.No. Exprimental variants Symbol Dose

1. Control C No P1,P2,P3
2. Profenofos (lower dose) P1 0.5 mg/ml
3. Profenofos (mild dose) p2 1 mg/ml
4. Profenofos (higher dose) p3 2 mg/ml
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Fig.-2 : Graphical representation of chromosomal abnormalities for 60 days.

Fig.-3 : Graphical representation of chromosomal abnormalities for 90 days.

Fig-1 : Graphical representation of chromosomal abnormalities for 30 days.
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previous study, it has been found that some other orga-
nophosphate pesticide has also genotoxic property such
as methyl parathion, malathion, hinosan and fenthion
(Ojha et al., 2013; Wu et al., 2011; Jayashree et al.,
1994). A growing number of studies recently have been
investigated the genotoxic effect of organophosphate
pesticide on animal model in vitro (Jayashree et al.,
1994; El-Khatib and Shalaby, 2001; Hammam and
Mottaleb, 2007; El-Bendary et al., 2010).

In present investigation, we found that total chro-
mosomal abnormalities of higher dose of profenofos in
90 days has maximum level of genotoxicity compare to
30 and 60 days, this finding is similar with observation
of Bhunya and Behera (1984) who observed a dose de-
pendent frequency of  chromosomal abnormalities in-
duced by pesticides.   It is also found that the frequency
of chromosomal abnormalities were less increase during
the 90 days duration at all three different concentration
of profenofos in comparison to 60 days duration of three
different concentration. The percentage of the total
chromosomal abnormalities were increased with in-
crease in concentration and duration. Therefore, this
study was found to be dose and duration dependent.
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